In vivo differential prenylation of retinal cyclic GMP phosphodiesterase catalytic subunits.
A number of phototransducing proteins in vertebrate photoreceptors contain a carboxyl terminal -CXXX motif (where C = cysteine and X = any amino acid), known to be a signal sequence for their post-translational prenylation and carboxyl methylation. To study the roles of these modifications in the visual excitation process, we have utilized an intravitreal injection method to radiolabel the prenylated proteins of rat retinas in vivo. We showed that two of the major prenylated polypeptides in the rod outer segments are the PDE alpha and PDE beta subunits of cyclic GMP phosphodiesterase PDE alpha and PDE beta subunits of cyclic GMP phosphodiesterase (PDE). By chromatographic analyses of the amino acid constituents generated by exhaustive proteolysis of PDE alpha and PDE beta, we further demonstrated that they are differentially prenylated by farnesylation and geranylgeranylation, respectively. While a number of proteins ending with the -CXXX sequence have already been reported to possess either a farnesyl or a geranylgeranyl group, PDE is the first enzyme shown to be modified by both types of prenyl groups. The prenyl modification of PDE most likely plays a major role in membrane attachment and in correctly positioning the PDE molecule for phototransduction.